Multidrug resistance protein MRP1 reconstituted into lipid vesicles: secondary structure and nucleotide-induced tertiary structure changes.
Multidrug resistance protein MRP1 is an ATP-dependent drug efflux pump that confers resistance in human cancer cells to various chemotherapeutic drugs. We have reconstituted purified MRP1 in lipid vesicles. The reconstituted protein conserves ATPase and drug transport activity. Structural analysis of MRP1 was investigated by infrared spectroscopy for the first time. This technique offers a unique opportunity to determine structural parameters characterizing a membrane protein in its lipid environment. Addition of different ligands (MgATP, MgATPgammaS, MgADP and P(i), and MgADP) did not significantly affect the MRP1 secondary structure, which is made of 46% alpha-helix, 26% beta-sheet, 12% beta-turns, and 17% random coil. Binding of MgATP increased the protein accessibility to the solvent, suggesting a modification in the tertiary organization of the protein. Hydrolysis of MgATP to MgADP and P(i) did not significantly change the global accessibility of the protein. Release of P(i), after hydrolysis, caused a decrease in the accessibility of MRP1 to the water phase which brings the protein back to its initial conformation. All together, the data demonstrate that MRP1 adopts different structures during its catalytic cycle.